We present a theoretical formulation to quantify the imaging properties of volume holographic microscopy (VHM).
confocal geometry using a point source and detector. In this paper, we quantitatively analyze the image properties of the VHM using point spread function (PSF) and compare to those of other types of microscopy. The PSF and intensity PSF (IPSF) of conventional and confocal microscopy have been analyzed in Ref. [3] [4] [5] . Figure 1 shows the generalized setup of confocal microscopy consisting of illumination and imaging parts. The incoherent IPSF of the system can be written as the product of the incoherent IPSFs of the illumination and that of the imaging part: 
Imaging of Volume Holographic Microscopy
A volume hologram (VH) is the key component in the VHM, and it is formed by using two collimated beams from signal and reference arms as shown in Figure 3 . The angle between two beams is θ . Figure 4 shows the experimental setup of the VHM that uses a 4-f system in the imaging part and a VH is placed at the Fourier (pupil) plane of the 4-f system. The IPSF of the VHM is derived for a cylinder-shaped pupil on the VH in the following. We assume that the size of the cylindrical pupil on the VH in Figure 4 is L R × . The phase transmission function of the 3D volume holographic pupil is then given in the Born and paraxial approximations by [6] [7] [8] and IPSF of confocal microscopy, the performance of the VHM is comparable to confocal microscopy with slit aperture, and the VHM with a thicker VH may perform better than slit confocal microscopy. 
Conclusions:
The PSF of the VHM with point illumination and detection has been derived and quantitatively compared to other types of confocal microscopes. In this configuration, the VHM can achieve comparable performance to confocal microscopes.
The VHM has also been shown to be able to reconstruct multiple depth-resolved images in real-time using multiplexing pupil techniques.
